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(54) ENGINE WATER PUMP STRUCTURE 

(57)Abstract 

PROBLEM TO BE SOLVED: To simplify the structure of pump shaft bearing 
and the structure of pump shaft itself. 

SOLUTION: A water pump 15 comprises a pump body 30 and a pump cover 
41. A hollow pump shaft 35 secures an impeller 34 in a pump chamber 33 by 
press-fitting into one end of the pump shaft 35, An intermediate portion of 
the pump shaft 35 is supported, by means of cantilever, by a bearing portion 
37 formed on a cylindrical portion 36 of the pump body 30 which is supported 
by a crankcase 1. The length of the bearing portion 37 is longer than the 
diameter of the pump shaft 35, and one end of the bearing portion 37 is 
supported in sure abutment by a flange portion 44 of the pump shaft 35 via a 
washer 43. The flange portion 44 is integrally formed with the pump shaft 35 
by means of beading. The other end of the pump shaft 35 is engaged with the 
drive unit. The oil splash collected in an oil recovery portion 42 is supplied 
from an oil supply groove 38 to the bearing portion 37 for lubrication. 
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[Claim(s)] 

[Claim 1] Water pump structure characterized by preparing the engagement section 
which supports to revolve the water pump shaft which supports a water pump impeller 
to revolve possible [ direct rotation ] on the water pump body by the support section 
longer than a shaft diameter, and engages with a water pump driving shaft at the 
antHmpeller side edge section of this shaft 

[Claim 2] Water pump structure given in the 1st term of a patent claim characterized 
by having prepared the oil supply slot which supplies a lubricating oil to this support 
section, and preparing ** which is made to face some water pump bodies in an engine 
case, carries out the uptake of the droplet oil within an engine case, and is led to the 
above-mentioned oil supply slot. 

[Claim 3] Water pump structure given in the 1st term of a patent claim characterized 
by using a water pump shaft as a hollow shaft. 

[Claim 4] Water pump structure given in the 3rd term of a patent claim characterized 

by really forming a flange in the pars intermedia of a water pump shaft. 

[Claim 5] The above-mentioned flange is water pump structure given in the 4th term 

of a patent claim characterized by being formed in a shank and one of beading 

processing. 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the structure 
of a water pump prepared in water cooling type engines, such as a two automatic 
vehicle. 
[0002] 

[Description of the Prior Art] The structure of a water pump prepared in water cooling 
type engines, such as a two automatic vehicle, is shown in JP,6-31197,Y. This water 
pump attaches an impeller in the end of the pumping axes of the hollow supported by 
the crank case, and the pump gear interlocked with a crankshaft is attached in the 
other end. The pin which this pump gear is both ******(ed) by the crank case on both 
sides of a pump gear, and is penetrated in the axial rectangular cross direction 
receives thrust loading. Moreover, the supporter of a crank case is received in a field. 
[0003] 

[Problem(s) to be Solved by the Invention] When a pin receives thrust loading, while 
processing of the perforation for attaching this pin, pressing fit is needed like the 
above-mentioned structure, the part mark of the pin itself also increase. 
[0004] Moreover, since high processing of centering precision is needed when 
pumping axes are both ******(ed), to carry out support-at-one-end support is also 
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desired. The invention in this application sets these solutions as the main purpose. In 
addition, other purposes are clear in the following explanation and a drawing. 
[0005] 

[Means for Solving the Problem] The 1st invention about the water pump structure of 
the engine applied to this application in order to solve the above-mentioned technical 
problem supports to revolve the water pump shaft which supports a water pump 
impeller to revolve possible [ direct rotation ] on the water pump body by the support 
section longer than a shaft diameter, and is characterized by preparing the 
engagement section which engages with a water pump driving shaft at the 
anti-impeller side edge section of this shaft. 

[0006] It is characterized by for the 2nd invention having prepared the oil supply slot 
which supplies a lubricating oil to this support section in the 1st invention, and 
preparing ** which is made to face some water pump bodies in an engine case, carries 
out the uptake of the droplet oil within an engine case, and is led to the 
above-mentioned oil supply slot. 

[0007] It is characterized by the 3rd invention using a water pump shaft as a hollow 
shaft in the 1 st invention. 

[0008] 4th invention is characterized by really forming a flange in the pars intermedia 
of a water pump shaft in the 3rd invention. 

[0009] 5th invention is characterized by forming the above-mentioned flange in a 

shank and one of beading processing in the 4th invention. 

[0010] 

[Effect of the Invention] Since the engagement section which supports to revolve 
possible [ direct rotation ] to the water pump body, and engages with a water pump 
driving shaft from the axial branch section longer than a shaft diameter at the 
anti-impeller side edge section of this shaft was prepared according to the 1st 
invention, the cantilevered suspension of the water pump shaft can be carried out, and 
since it is not necessary to arrange a member with a heavy gear etc. on a shaft ,-izing 
can be carried out [ lightweight ]. 

[0011] Since ** which carries out the uptake of the droplet oil within an engine case, 
and leads it to the above-mentioned oil supply slot was prepared according to the 2nd 
invention, supply of a lubricating oil can be ensured. 

[0012] Since the water pump shaft was made hollow, while it is lightweight according 
to the 3rd invention, axial processing can be performed easily. 

[0013] According to the 4th invention, since the flange was really formed in the pars 
intermedia of a water pump shaft, thrust loading of mechanical seal can be received by 
this flange, and hole processing for attaching the conventional pin and this becomes 
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unnecessary. 

[0014] According to the 5th invention, since the above-mentioned flange is formed in 
a shank and one of beading processing, fabrication is easy and can also secure the 
precision of the shaft-orientations position of a flange. 
[0015] 

[Embodiments of the Invention] Hereafter, one example applied to the engine of a two 
automatic vehicle based on the drawing is explained. The outside view [ cross section 
/ of a water pump portion ] of the two automatic vehicle engine with which drawing 1 
was applied and, as for drawing 2 , this example was applied, and drawing 3 are 
drawings showing the forming method of pumping axes. 

[0016] First, drawing 2 explains the outline structure of an engine. This engine is a 
DOHC (double overhead camshaft) formula water-cooled four stroke cycle engine, 
and is equipped with the cylinder cylinder-head cover 4 which are a crank case 1, a 
cylinder 2, the cylinder head 3, and its part The piston 5 held free [ sliding into a 
cylinder 2 ] forms a combustion chamber between a piston 5, a cylinder 2, and the 
cylinder head 3 while being connected with the crankshaft 6 (illustration shows a pin 
center, large) in a crank case 1. x 
[0017] The suction port 7 which leads to this combustion chamber, and the exhaust 
air port 8 are established in the cylinder head 3, and are opened and closed by the 
inhalation-of^air bulb 10 and the exhaust air bulb 11, respectively. These 
inhalation-of-air bulb 10 and the exhaust air bulb 11 are driven by the cam shaft 12 
which carries out synchronous rotation with a crankshaft 6, and the cam on 1 3. 
[0018] Cooling water is supplied from the water pump 15 which the water jacket 14 
was formed in a cylinder 2 and the cylinder head 3, and was formed in the crank case 
1, and it is sent to the radiator of an illustration ellipsis through the thermostat case 
16 attached in the cylinder head 3, it is cooled here, and circulates through the water 
heated by cooling to a water pump 1 5 again. 

[0019] In addition, a bypass circuit with the bypass hose 17 which connects between 
water pumps 15 with the thermostat case 16 is prepared, and when water temperature 
is below predetermined temperature, a thermostat valve changes to a bypass circuit 
side, and the cooling water heated with the engine is not sent to a radiator, but it 
returns to the direct water pump 15 from the bypass hose 17. 

[0020] As for an oil pan mechanism and 20, the inhalation pipe with which the sign 18 
in drawing is supplied through the hose of an illustration ellipsis of the cooling water 
from a radiator, and 1 9 are [ an oil filter and 21 ] the speed sensors of missions, and a 
starter motor and 22 are prepared on the main shaft 23 of missions. 24 is a counter 
shaft and 25 is a shift drum. 
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[0021] Next, drawing 1 explains the detailed structure of a water pump 15. This water 
pump 15 is equipped with the pump body 30 and the pump covering 31, and while both 
members are unified with a bolt 32, the pump body 30 is attached in the crank-case 1 
side. 

[0022] An impeller 34 is formed in the pump house 33 formed between the pump body 
30 and the pump covering 31, and attachment unification is carried out by pressing fit 
at the end of pumping axes 35. Pumping axes 35 are hollow, and while blockading an 
end by the impeller 34, the bearing of the pars intermedia is carried out to the bearing 
37 of the tubed part 36 in the pump body 30. The length of a bearing 37 is set up for a 
long time, and has become about 3-time abbreviation from the diameter of pumping 
axes 35 by this example. 

[0023] While a bearing 37 is formed of the inner skin of the through hole formed in the 
tubed part 36, the oil supply slot 38 on the shaft orientations is formed in this bearing 
37 in part and an end is stopped with a seal 39, the other end is opened for free 
passage with the end of the oil supply hole 41 formed in the internal surface of a crank 
case 1 through the radial free passage hole 40. 

[0024] The other end of the oil supply hole 41 is open for free passage in the oil 
collection section 42 which is an expansion crevice opened wide upwards, and 
supplies the droplet oil in the crank case 1 collected here to a bearing 37 through the 
oil supply hole 41, the free passage hole 40, and the oil supply slot 38. 
[0025] Contact support of the method side edge section of the inside of a crank case 
of a tubed part 36 is carried out through the washer 43 to the flange 44 of pumping 
axes 35. Of beading processing mentioned later, a flange 44 projects in the direction of 
a path of pumping axes 35 to one, and is formed in it at it 

[0026] The notching-like bond part 45 is formed, the end of a driving shaft 46 is 
engaged here, and a driving shaft 46 and pumping axes 35 really rotate the other end 
of pumping axes 35. 

[0027] In a water pump 15, it unites with the pump gear 47 currently supported by 
another object to the crank case 1, and this pump gear 47 carries out interlocking 
rotation of the driving shaft 46 with a crankshaft 6. 

[0028] In addition, mechanical seal 48 was formed between the periphery section by 
the side of impeller 34 attachment of pumping axes 35, and the pump body 30, and it 
has contacted to the impeller 34 through the floating sheet 49. 
[0029] Next, drawing 3 explains the formation method of a flange 44. First, insertion 
fixation is carried out into the hole 52 of a dice 51 the end side of the materia] pipe 50 
which makes a straight configuration (a). The hole 52 is formed so that it may be the 
bore of this ** mostly and depth may serve as an outer diameter of the material pipe 
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50 from the end side of pumping axes 35 with the size to a flange 44 beforehand. 
[0030] Next t the edge side projected from the dice 51 of the material pipe 50 is fitted 
in to punch 53 (b). The ring groove 54 into which punch 53 fits protrusion one end of 
the material pipe 50 is formed, and, as for the lateral part 56 outside nothing and a ring 
groove 54, the nose of cam 57 is making [ the size D ] the shape of a level difference 
for the inside section 55 into which an inside [ ring groove / this / 54 ] portion fits to 
the inside of the material pipe 50 from the nose of cam of the inside section 55. 
[0031] Then, if pressurization movement of punch 53 is carried cut in the dice 51 
direction, the portion which is not covered by the dice 51 and punch 53 among the 
material pipes 50 will serve as the pumping axes 35 which project to the method of the 
outside of the direction of a path, and have a flange 44 (c). 

[0032] Therefore, the size of a flange 44 can be arbitrarily adjusted by adjusting a size 
D. 

[0033] Then, if punch 53 is retreated, the ejection of pumping axes 35 will become 
possible from a dice 51, they will heat-treat and grind including a bearing 37 after (d) 
and processing to the bond part 45 of these pumping axes 35, and the finished product 
of pumping axes 35 will be obtained (e). 

[0034] Next, an operation of this example is explained. The bearing 37 of the tubed 
part 36 of this example is longer than the shaft diameter of pumping axes 35. pumping 
axes 35 are boiled to the pump body 30 by the support section 37 longer than this 
shaft diameter, the bearing of the direct rotation of them is made possible, since the 
engagement section 45 which engages with the driving shaft 46 of a water pump at the 
anti-impeller side edge section of this pump body 30 was formed, the cantilevered 
suspension of the pumping axes 35 can be carried out, and since it is not necessary to 
arrange a member with a heavy gear etc. on a shaft-izing can be carried out 
[ lightweight ] 

[0035] Moreover, since the oil collection section 42 which carries out the uptake of 
the droplet oil in the crank case of an engine, and leads it to the oil supply slot 38 of a 
bearing 37, the oil supply hole 41, and the free passage hole 40 were established in 
gutter-shaped, supply of a lubricating oil to a bearing 37 can be ensured. 
[0036] Furthermore, axial processing can be made easy, while it is lightweight, since 
pumping axes 35 were made hollow. 

[0037] Since the flange 44 was moreover really formed in the pars intermedia of 
pumping axes 35, thrust loading of mechanical seal 48 can be received by this flange 
44, and hole processing for attaching the conventional pin and this becomes 
unnecessary. 

[0038] And the above-mentioned flange 44 can also secure formation, now the 
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precision [ in / shaft orientations / since it is, are easy in fabrication, and ] of the 
formation position of a flange 44 to a shank and one by beading processing. 

[Brief Description of the Drawings] 

[Drawing 1] The cross section of a water pump portion 

[Drawing 2] The outside view of the two automatic vehicle engine with which this 
example was applied 

[Drawing 3] Drawing showing the forming method of pumping axes 
[Description of Notations] 

A crank case 1, a cylinder 2, the cylinder head 3, a crankshaft 6, a water pump 15, an 
impeller 34, pumping axes 35, a bearing 37, the oil supply slot 38, the oil collection 
section 42, a flange 44 
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[Drawing 3] 
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